INTRODUCTION
In Canada, per capita table egg consumption declined from 22.97 dozen in 1960 to 14.42 dozen in 1995. Since 1995, consumption has been stable with a slight increase to 14.60 dozen in 2008 (Statistics Canada, 2009b . Consumption of table eggs declined between 1960 and 1995 mainly because of consumer lifestyle changes and increased concern about dietary cholesterol and heart disease (Kennedy, 2000) as well as the increased availability of novel and ready-to-eat foods, particularly for higher income families (Fearne and Lavelle, 1996a) . Table egg consumption levels slightly increased during the mid 1990s consistent with the popularization of the Atkins diet and availability of specialty eggs (Hailu and goddard, 2004) .
The term "regular chicken eggs" refers to 2 types of eggs: white regular and brown regular eggs that are produced from white and brown feathered hens kept in cages. According to the definitions of the Egg Farmers of Canada (2008) , 4 types of specialty eggs, for the purpose of this research, include free-run eggs (from hens kept in indoor floor pens), free-range eggs (from hens that have access to outdoor spaces), organic eggs (from hens that are fed a diet of certified organic grains and raised under the guidelines issued by certifying agencies), and nutrient-enhanced eggs (from hens that are fed a nutritionally enhanced diet containing higher levels of certain nutrients such as n-3 polyunsaturated fatty acids, vitamins, or minerals).
The Nielsen Company (2007) market track data indicated that the retail sale dollar volume of specialty eggs has increased more than that of white regular eggs since 2002. The retail sale quantity of specialty eggs in British Columbia (BC) was greater than the average retail sale quantity of the specialty eggs in Canada (16.6 and 13.1%, respectively) in the 52 wk ending August 2008 (Nielsen Co., Markham, Ontario, Canada; unpublished data) . Consequently, the egg market in Canada transformed from an undifferentiated market to a differentiated market during the last decade. Although specialty Sixty-eight percent of the 1,027 randomly selected subjects completed the survey. Our survey indicated that the consumption of cage-free specialty eggs (free-run, free-range, and organic) has strongly increased in BC to 32.9% free-range eggs, 11.93% organic eggs, and 7.6% free-run eggs in 2009 compared with a Print Measurement Bureau consumer survey that showed combined 8% consumption of cage-free specialty eggs in 2007. Results of our survey indicated that, compared with consumers of white regular eggs, consumers of free-range eggs came from smaller households and had a higher education level and income. These consumers indicated that factors of health, nutritional value, environmental issues, and animal welfare were important in egg type selection. Although most consumers rated the specialty eggs as having a higher nutritional value than white regular eggs, price became the most important deciding factor for those consumers who selected white regular eggs. Our findings indicate that increased consumption and increased differentiation exist in the table egg market and this in turn provides support for more research to increase the efficiency of cage-free egg production systems and for better consumer education.
eggs have a growing niche market in Canada, few studies have been conducted on consumers' attitudes and preferences toward specialty eggs.
The purpose of our research was to determine consumers' attitudes and preferences and demographic characteristics regarding the consumption of table eggs (including regular eggs and specialty eggs). The results will facilitate the production and market planning process of the egg industry and enable the development of a proper strategy to deal with the differentiated egg market in BC.
MATERIALS AND METHODS
An online survey was selected as the primary data collection method to support a more interactive form of the questioning. The questionnaire was designed based on the tailored design method (Dillman, 2007) in which respondents received questions dependent on the type of response they gave to the previous question ( Figure  1) .
A pretest was conducted with university students to refine the protocol. For the actual survey, an invitation email was sent to randomly selected e-mail addresses that were obtained from a purchased database of valid and consensual e-mail addresses and receivers were asked to click on the start survey link if they were BC residents 19 yr of age or older (see Table 1 for the demographics that were collected). Confidentiality of the respondents was guaranteed and the research was 17.0.2., SPSS Inc., Chicago, IL). Significance level for all assumptions was set as P < 0.05. According to the scale of measurement for each question and the assumptions of statistical tests, different tests were applied to the responses (Field, 2005) . Quantity of each egg type and respondents' characteristics were examined using frequency distribution and the ANOVA test; frequency distribution was calculated for each egg type after weighting the data for consumers' education level; Pearson correlation, point biserial correlation (r pb ), biserial correlation, and Spearman's rank correlation coefficient (r s ) were used to reveal the relationship between the consumption of one type of egg and the consumption of the other type of egg, and the relationship between the selected egg types and the demographic characteristics of consumers; Wilcoxon signed ranks test was used to test the difference in consumers' preference for different types of eggs; chi-squared test (χ 2 ) was used to reveal the relationship between a specific preparation method, yolk color, and the type of egg selected; Kruskal-Wallis test (H) was used to examine the consumers' perception about the nutritional value of eggs; Friedman's test was used to compare the consumers' reasons for darker yolk color preference; and Bonferroni correction was applied in paired comparison tests to minimize any experimentwise error (Field, 2005) .
RESULTS

Survey Sample Size and Demographic Characteristics of the Survey Respondents
Out of the 1,027 invitation e-mails that were sent out, 813 (79.2%) responded and 702 respondents (68.4%) completed and returned the survey questionnaire. To support generalization of the survey results to the BC population, a comparison with the BC census data was conducted. The demographic characteristics of the respondents are summarized in Table 1 .
Because an upward bias was present in the educational level and annual household income of the respondents of this survey, adjustment of the frequency data with relationship to these factors was necessary. Also, because of the considerable positive correlation between educational level of the respondents and their household income (r s = 0.4, P < 0.01), adjustment for educational level would adjust the results for both factors. Therefore, data were weighted (poststratification weighting; Johnson, 2008) for the respondents' educational level to the educational level of the BC population (Statistics Canada, 2009a) to generalize the results of the survey to the BC population.
Table Egg Consumption
Among the survey respondents, 94.4% had consumed table eggs at home in the 30 d before the survey. Respondents were allowed to select as many types of eggs as they had consumed at home in the 30 d before survey. Preference for white regular eggs (55.1%) was higher than preference for the other types of eggs but the preference for specialty eggs was high as well (e.g., 32.9% of respondents indicated that they had consumed free-range eggs in the 30 d before survey; Table 2 ).
The results of the one-way ANOVA and posthoc tests indicated that consumers of white regular eggs consumed more eggs than consumers of brown regular eggs (F (5,1095) = 2.930, P < 0.05; Table 2 ), but no difference was found between the consumption quantity of the other types of eggs. The consumers of white regular eggs were likely to also consume brown regular eggs (r s = 0.13, P < 0.01) but less likely to consume free-range (r s = −0.37, P < 0.01), organic (r s = −0.13, P < 0.01), and nutrient-enhanced (r s = −0.12, P < 0.01) eggs. The respondents who consumed a higher quantity of brown regular eggs were less likely to consume organic eggs (r s = −0.12, P < 0.01). Consumers of free-run eggs were likely to also consume free-range (r s = 0.09, P < 0.05) and organic (r s = 0.12, P < 0.01) eggs but less likely to consume nutrient-enhanced eggs (r s = −0.11, P < 0.01). Consumers of free-range eggs were likely to consume organic eggs (r s = 0.25, P < 0.01) but not likely to consume nutrient-enhanced eggs (r s = −0.11, P < 0.01). Consumers of organic egg were less likely to also consume nutrient-enhanced eggs (r s = −0.09, P < 0.05).
Correlations of Consumers' Demographic Characteristics and Types of Eggs Consumed
Sex and Age. Males respondents consumed more brown regular eggs than female respondents (r pb = −0.08, P < 0.05). Older consumers consumed more brown regular eggs (r = 0.09, P < 0.05) than younger consumers. No significant relationship existed between the other age categories and consumption of different types of eggs. Size of Household. The importance of household size in the purchase was reviewed. Household size appeared to have an important influence in the egg consumption. Figure 2 shows that respondents from larger households consumed more white regular eggs (r s = 0.12, P < 0.01) than those from smaller households.
Respondents from households with a teenage family member (15-19 yr of age) consumed fewer organic eggs (r pb = −0.08, P < 0.05) than respondents from households with no teenage members. Consumption of freerange eggs was higher for those respondents who had a family member who was ≥60 yr of age (r pb = 0.08, P < 0.05) but it was less for those who had family members between 40 and 59 yr of age (r pb = −0.08, P < 0.05).
Education Level and Total Annual Household Income Level. As the educational level of the respondents increased, their consumption of white regular eggs decreased (r s = −0.22, P < 0.05) and the consumption of free-run (r s = 0.09, P < 0.05), free-range (r s = 0.16, P < 0.05), and organic (r s = 0.12, P < 0.05) eggs increased. Figure 3 shows that consumers of white regular egg had lower education level compared with consumers of other egg types [H (5) = 47.14, followed by Hochberg's gT2 tests at P = 0.002]. Higher income respondents consumed fewer white regular eggs (r s = −0.14, P < 0.05) but more free-range eggs (r s = 0.11, P < 0.05) than lower income respondents.
Frequency of Egg Consumption
Results of the Kruskal-Wallis test indicated that no significant difference existed between the frequencies of consumption for the consumers of different types of eggs (median = 2). Some consumers (14.7%) indicated that they had eggs only on special occasions. Most respondents (63.5%) used eggs 1 or 2 times/wk, 17.3% of the respondents used eggs 3 to 5 times/wk, and 4.7% had eggs >5 times/wk. 
Preparation Methods of Eggs
Our null hypothesis was that consumers of different types of eggs use different methods to prepare their eggs. The results of chi-squared tests indicated that no relationship existed between a specific preparation method and type of egg. Respondents used different methods to prepare their eggs: 20.7% of the respondents boiled eggs, 16.1% fried eggs, 17.3% made omelets, 18.3% scrambled eggs, and 10.1% mixed eggs with other ingredients. Therefore, our results indicated that consumers do not buy certain eggs for certain preparation methods.
Influence of the Yolk Color of Eggs on Eggs Preference
Most of the respondents (67.3%) indicated that they preferred darker yolk color, whereas 18.8% were not sure which yolk color they preferred and 13.9% did not like darker yolk color [χ 2 (2) = 345.95, P < 0.01]. In addition, a relationship existed between the preference of dark yolk color and the type of egg that consumers used. Consumers of white regular eggs preferred lighter yolk color [χ 2 (2) = 41.19, P < 0.001], but consumers of brown regular eggs preferred darker yolk color [χ 2 (2) = 9.53, P < 0.01]. The respondents who consumed freerange eggs preferred darker yolk color [χ 2 (2) = 35.78, P < 0.001]. Consumers of organic eggs did not like lighter yolk color [χ 2 (2) = 7.78, P < 0.05].
Of particular interest were the reasons provided for a darker yolk preference. Each respondent was allowed to select up to 4 options from a provided list of reasons for their preference of darker yolk color. Of respondents, 43.5% stated that their preference was because eggs with darker yolks taste better [Friedman's test (7) = 420.93, P < 0.01], 35.9% indicated that eggs with darker yolk color have better visual effects, 28.3% believed that hens producing eggs with darker yolks are better fed and 10.5% thought these hens are raised under better animal welfare conditions, 20.9% believed that eggs with darker yolks have better nutritional value, 18.9% thought darker yolks provide better health, and 12.8% believed that eggs with darker yolks are locally produced.
Consumers' Perception About the Nutritional Value of Eggs
Consumers' opinions regarding the nutritional value of different kinds of eggs were assessed via a question using a 5-point Likert scale (1 = very poor and 5 = excellent). Respondents were asked to compare their selection with white regular eggs. Those who selected only white regular eggs received only the white regular egg option [H(5) = 322.48, P < 0.001; Table 3 ]. Respondents ranked the nutritional value of white regular eggs [χ 2 (25) = 406.17, P < 0.001] lower than their calculated expected value and the nutritional value of free-run, free-range, organic, and nutrient-enhanced eggs higher than their calculated expected values. Consumption and nutritional ranking appears to be linked. For example, consumers of white eggs who ranked the nutritional value of white regular eggs as high (scores 4 or 5 on a 5-point Likert scale) consumed more white regular eggs (r s = 0.29) but fewer free-run (r s = −0.12), free-range (r s = −0.27), and organic (r s = −0.19) eggs (all P < 0.01).
Consumers' Reasons for Preference of a Particular Type of Egg
Respondents were asked why they selected a particular type of egg for consumption. For example, if a respondent indicated that he or she ate brown regular eggs at home in the last 30 d, he or she was asked to identify reasons (up to 4) for his or her selection. Figure  4 shows that respondents selected white and brown regular eggs mostly because of their lower price [χ 2 (25) = 464.39, P < 0.001]. Nutrient-enhanced eggs were chosen mainly because of their nutritional value and were considered a healthy choice. Major reasons for preference of free-range, free-run, and organic eggs were animal welfare and environment concerns and having a choice for healthier food.
Nonconsumers of Table Eggs
The respondents who had not eaten eggs at home in the 30 d before the survey (5.6% of respondents) were asked to select their reasons for not eating eggs at home from a provided list. Their reasons were the taste of eggs (31%), health concerns (26%), having eggs at a restaurant (21%), animal welfare concerns (18%), environmental concerns (8%), and allergy toward eggs (8%).
DISCUSSION
Our online survey provided 702 usable responses. This sample size is considered adequate to provide reliable information based on the sample size methodology (Zikmund, 2003) . Although with most online surveys a concern exists regarding respondents being younger, more educated, and having higher income, this bias has become much smaller with the popularization of electronic and digital communication devices (Statistics Canada, 2007 , 2008b . Our data have been adjusted to further minimize this form of bias so that our results are applicable to the general BC population. Our most important finding with this survey was that consumers' preference for free-range and organic eggs was much higher than previous surveys had indicated. Our survey indicated that 32.9% of respondents consumed free-range eggs and 11.9% consumed organic eggs; the Print Measurement Bureau 2007 survey (Print Measurement Bureau, 2008) , which had 1,674 respondents from BC, showed that 8% of BC respondents consumed other specialty eggs (table eggs except white regular, brown regular, and n-3 eggs, which may include cage-free eggs such as free-run, free-range, and organic eggs) during the 30 d before their survey. Although this difference may be attributed to the different ways of collecting the information (they used personal interview and self-completed questionnaire to gather information from the respondents), it is more likely that, during the 2 yr between the surveys, consumers' awareness and concern about animal welfare, environmental, and health issues has increased. In other areas of the world this trend has been supported. For example, retail sale of free-range eggs showed a 25% increase in the United Kingdom since 2006, and 2 billion free-range eggs were sold in the United Kingdom in the 52-wk period ending September 6, 2009, which was 40% of total UK retail egg sales (British Lion Eggs, 2009) . International chain restaurants such as Unilever and McDonalds changed their purchase of regular eggs (from caged hens) to cage-free eggs in some branches because of consumers' demand during the last few years for products produced via higher animal welfare standards (World Poultry, 2008) . In addition to this major finding of increased preference for specialty eggs, our research provides key demographics and attitudes for egg consumers.
Respondents with higher education levels consumed more free-run, free-range, and organic eggs. Higher income respondents also consumed more free-range eggs than lower income respondents. It has been well established that as education and income levels of the consumers increase, their concern about food-related issues increases and their food preferences also change accordingly (Drewnowski and Hann, 1999) . globally, education and income levels have been increasing rapidly during the last 3 decades (International Monetary Fund, 2009; UNESCO Institute for Statistics, 2010) and this may cause further growth in the specialty egg market.
Concerns about animal welfare are strong and are increasing. Whereas the prices of cage-free eggs have been higher than regular eggs (Nielsen Co., Markham, Ontario, Canada; unpublished data), our survey results indicated that price is not the main reason for the selection of free-range and organic eggs. Consumers of these eggs put concern for chicken welfare above the price for their eggs. The Nielsen Company retail sale data (Nielsen Co.; unpublished data) and Print Measurement Bureau (2008) survey also indicated that BC customers purchased more specialty eggs than the Canadian national average.
Our survey also brought out several issues. In terms of perception and preferences, consumers' perceptions of nutritional value of eggs influenced the egg types that they selected. Most consumers believed that freerun, free-range, and organic eggs have higher nutritional value than regular eggs and selected accordingly whenever they were affordable. According to consumers' opinion, brown regular eggs also have higher nutritional value than white regular eggs. Because older people are more health conscious (Drewnowski and Hann, 1999) but have lower income, and because they may not dif- ferentiate brown-shell eggs from organic or free-range eggs, they may select the brown regular eggs over the more expensive organic or free-range eggs because of the price. A consumer misconception appears to exist regarding the comparative nutritional value of eggs; consumers ranked the egg nutritional values as different even though no evidence exists that they are nutritionally different, except for nutrient-enhanced eggs (goddard et al., 2007; Egg Farmers of Canada, 2008) . This nutritional ranking may influence the consumption level; consumers who rated the nutritional value of white regular eggs as high consumed more white regular eggs and fewer free-run, free-range, and organic eggs. A need exists for better education of consumers about the nutritional value of eggs to help them make educated choices.
Respondents indicated that darker yolk color results in better taste, whereas results of a blind taste test indicated that consumers were not able to distinguish any significant difference in the taste of different types of eggs and yolk colors (Fearne and Lavelle, 1996b) . Similarly, respondents indicated that brown regular and specialty eggs are tastier than white regular eggs. Fearne and Lavelle (1996b) reported that in a blind test consumers could not make a distinction between the tastes of regular and specialty eggs.
The issue of cost is not new. White eggs are still the least expensive eggs compared with the other types of eggs in the survey, and they were preferred by consumers with lower incomes and larger family size. Brown eggs are the next cheapest and they were preferred by lower income, older people; Print Measurement Bureau (2008) reported similar results. If organic and freerange eggs were less expensive, more regular egg consumers might shift to the consumption of free-range and organic eggs because the concern about the animal welfare issues is growing and the only barrier for some consumers in choosing these eggs is the price (Fearne and Lavelle, 1996b) . If specialty egg producers want to corner a bigger share of the market, they may need to increase production efficiency to make specialty eggs more affordable to consumers. Results of the correlation between the consumption of different types of eggs indicate the potential increase in the overall table egg sales volume and not necessarily competition for market shares among different egg types (Copulsky, 1976) .
In summary, the results of our research regarding egg consumption in BC indicated major changes in consumers' attitudes and preferences since the Print Measurement Bureau consumer survey in 2007. Our findings that consumers' concern about nutrition and animal welfare standards is growing can be supported by the retail sales data from The Nielsen Company (unpublished data) that the market growth of specialty eggs is faster than that of white regular eggs. Considering the growing market of free-range eggs, it seems necessary to develop research programs to improve the sustainability of different production systems in the egg industry.
